WA 1-49: PCB Project//NASA Method Notebook
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AMTS Paste Formulation 7/14/2010 by Corey Mocka

Desired Measured
Steps Eomponent Weight (g) | Volume (mL) | Weight (g) | Volume (mL)

1 Magnesium 20 20.05

2 Glycerin (glycerol) 20 20.00

3 Glycerin (glycerol) 20 20.00

4 Manually stir and mix well

5 Ethanol 154.035 154.0

5 Limonene 17.145 17.1

5 Glacial acetic acid 3.55 3.5

6 Manually stir, mix well, then add stir bar

7 Glycerin (glycerol) 20 20.01

8 Carbomax PEG 8000 10 10.03

9 Calcium Stearate 20 19.95

10 | Sodium Polyacrylate(5'100) 20 20.05

Notes
Start Stirring: 10:23 7/14/2010
End Stirring: 15:00 7/14/2010
Covered With Al foil and let sit over night
Start Stirring: 8:30 7/15/2010
End Stirring: 13:00 7/15/2010
Left uncovered over night
Manually stirred 3x 7/16/2010
Left covered for the weekend
Added ethanol and put in jar 7/19/2010
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| L i _ _ _ QC Wipe Samples _ |
| Panel ID Panel Description Source | Panel Wipe Date | Wipe ID :
T S09706 NASA-ST-02-PCB-FB1 S09700 8/13/2010 L0970602)

e Lab & Field Blank QC Samples
| Sample ID Description Date

B i Q10081701 Field Blank Extract 8/13/2010
. Q10081702 [ NASA Paste Lab Blank Extract |8/13/2010
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2010
S Paste made

010

» applied to 5 Q Panels that had Aroclor 1254 spiked primer (S09700)

ed with artists brush

to maintain uniform paste thickness for all panels

ad once with sealant. Touched up corners after a few mins

Is stored under plexiglass cube. No fan. No ventillation to prevent sovivent evaporation

010

2 removed from panel S09701 and stored in the fridge. Panel wrapped in Al Foil and put in desiccator

ed that top coat was not thick enough or dry enough to be peeled off. Went back and recoated remaining panels.
sears that the EtOH dissolves the paint very easily. Also, the paint is often peeled from the panel when removing the paste.

010

> removed from panel S09702 and stored in the fridge. Panel left out on lab bench so remaining paste would flake off.

0201 had coloration from top coat. Seemed more dry than the 24 hr sample.

ots of paste from L0970101 and L0970201 were extracted

)oth extracts the hexane layer had trouble separating. Formed an emulsion. It took a long time to separate. Three layers.
/17/2010 after extracting three more samples, decided to discard the extracts from 8/9/10 and start over. (See Below on 8/17/2010)

/2010
e removed from panels S09703 and S09704. Stored in fridge.

s samples taken of panels S09701, S09702, S09703, S09704, S097086. W “ 1 _ .
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liuots of paste samples from S09703 and S09704 extracted.

» Samples Q10081701 and Q10081702 extracted
+10081702- 0.4916g aliquot of paste extracted.

*10081701- 5 mL EtOH and 5 mL water: sonicate 30 mins; add 10 mL hexane; sonicate 30 mins: remove top hexane layer for analysis.

2 hexane layer for these samples separated much easier than the ones from 8/9/2010. Only two layers.
sided to extract aliquots of paste samples S09701 and S09702 again.

9/2010
Jan Vial test. Sample S09749. 200 uL of 08062010-167STDO0 added to a 1.1275g sample of paste. Start 13:45

0/2010
noved paste from S09705. Stored in Fridge.
"acted aliquot of paste sample S09705.

1:05, added 5 mL Ethanol and 5 mL water to vial test sample S09749. Sonicated 30 mins. Added 10 mL hexane. Sonicated 30 mins.
noved hexane layer for analysis.

312010
e sample of S09705.

portant Notes

pears that the EtOH dissolves the paint very easily. Also, the paint is often peeled from the panel when removing the paste.

ght of paste sample is not necessarily the same for each sample. Some paste samples retained more solvent.

xtract the entire paste sample, we would need to develop a modified extraction method. (More solvent needed & blow down most likely)
difficult to pipette off or decant all of the solvent from paste mixture during extraction. For quantitative analysis, it needs to be filtered.

not possible to recover all of the paste applied to a panel- some is left on the panel, some is left on the top coat.
wipe sampling, there is always paste residue left on the panel.
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Source ID: ~| |WipelabID: L 0G0 /03 Source ID:| , Wipe Lab ID: L0 §7 0 444
QY "SOTM Al Foil Lab ID: /A Q172 S0910L Al Foil Lab ID: U]/}
Start Apply IPA:| 2 /9. 44 |sample Notes: - Start Apply IPA:| 2:/0 .1 7 |sample Notes:
Start Wipe on Panel:|3: 40t 45 Start Wipe on Panel:| 2:/7 /7
Start Rolling:|2:9 7 /0 Start Rolling:|.2: /3 0%
End Rolling: |2/ 28 /0 End Rolling:|A:[4.03
Number of Rolls;|© 34 , Number of Rolls: 2| .
I Remove Wipe B4l ,;);1 I}E/ ’QR W W le\ Remove Wipe:| 2:/4: 1| h) 14 w
: | / e
Source ID: Wipe Lab ID:LOG 7 302 . \ : ; g
= ¢ 0 L Source ID: gInL Wipe LabID: L0 G 70400
&\l -S q:.\' 3 Al Foil Lab ID: [L-! m’ &‘ t.5 mi) !}‘C l Al Foil Law ID: t‘u“ﬂ(
Start Apply IPA:| 2 ‘{38 00 |Sample Notes: Start Apply IPA:[2 4475 | |sample Notes:
Start Wipe on Panel:|4:3%:3/ Start Wipe on Panel:|.2: 4(,.5¢4
Start Rolling: 2 /3953 Start Rolling: |24/ 7:33
End Rolling:|o "¢/ 5 2 End Rolling:|2:4/¥:43
Number of Rolls: 27 . | Number of Rolls: 33
| Remove Wipe:| 3:4//.(5] Q.0 il [ /nVl Remove Wipe:| 3 433|  [P [.¢
X :
Source ID:| , |WipelabiD:L 697060 [ & | —~ SR N - -
g ) . A
&z 07 ZI/O‘J( Al Foil Lab ID: (U]} Source ID: 50??[\5' Wipe Lab ID:( {1/ };3’6 L
Start Apply IPA:| {7 3 7 04| sample Notes: _ ‘AI. Foil Lab ID: — "Wﬁ
Start Wipe on Panel:[2 /3 3 :2¢, Tape on pan~{ Start Apply IPA:| 5] 4\?\ Sample Notes:
Start Rolling: |2 /3 2.4/ 4 o A0 Start Wipe on Panel: {"El v ﬁ\l
End Rolling: 223/ ac 'SCM'P Start Roliing: | 7.5 3. CC; M"
Number of Rolls: 3A B Rollin -.v ')L'. 7. W \ﬂn’
Remove Wipe:| 229571 1P L \0 Number of Roll :%‘33 ,
' ' Remove Wipe: '755‘-[:2'\{ Sy /) ,‘;‘/1
{./(/
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A-ST-02 Vial Test

HSTOL |
ENERAE

D Description [ PCB Standard | Amt of STD] Start Date End Date] End Time] Elapsed Time, h | Extraction Date | Extraction ID|
49 NASA-ST-02-PCB-VialTest-21 hr 08062010-167STD00 8/19/2010 8/20/2010  11:05 8/20/2010 L0974901
08062010-1675TDO00|
Congeners:
#101
#17
#52
#66
#154
#105
#118
#110
#77
#187
8/19/2010
Began Vial test. Sample S09749. 200 uL of 08062010-167STD00 added to a 1.1275g sample of paste. Start 13:45
B/20/2010
At 11:05, added 5 mL Ethanol and 5 mL water to vial test sample S09749. Sonicated 30 mins. Added 10 mL hexane. Sonicated 30 mins.
Removed hexane layer for analysis.
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formulation for a single batch is as follows:

Total
Liquids | Ethanol (89%) | Acetic Acid| Limonene Calcium Sodium
(mL) (mL) 1% (mL) | (9%) (mL)| Stearate (g) | PEG (g)| Glycerol (g) | Polyacrylate (g)[ Mg (g)
batch 175 165.75 1.75 15.75 20 10 40 20 20
batch 87.5 77.875 0.875 7.875 10 5 20 10 2000
v is the order to add the ingredients for a 0.5 batch
1. Mix the Ethanol, Limonene, and acetic acid together.
2. Stir the 1% acidified ethanol solution
3. Add the calcium stearate
4 Add the PEG
5. Add the Sodium Polyacrylate
6. Add 10 grams (1/2) of the glycerol to the stirring mixture
7. Allow to stir/set for 12-24 hours
8. Mix the remaining 10 g of glycerol with the 10g of Mg, add to the now set
paste mixture (should be the consistency of frosting)
9. Stir in the Mg until homogenized.
s 3-5 can actually be combined into a single step (all the powders can be mixed
ither and added to the solution at once).
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NASA Panel Preparation Method Evaluation

Book No.

1/19/2011
Panel ID Panel, g Panel+Tape, g
NQ1 20.000 21.952
NQ2 19.993 21.832
NQ3 19.921 21.751
Panel+Tape+WetPaint : " Panel+Tape+DryPaint
Panel ID Coatd Wet Paint Applied Coat 1 Before Coat 2
NQ1 22.193 0.241 22.135
NQ2 22.081 0.249 22.027
NQ3 21.932 0.181 21.906
Panel+Tape+WetPaint s . Panel+Tape+DryPaint
Panel ID Coat 2 Wet Paint Applied Coat 2 Before Coat 3
NQ1 22.672 0.537 22.518
NQ2 22.477 0.450 22.347
NQ3 22.278 0.372 22.186
Panel ID Panel+T2§§:\;VetPamt Wet Paint Applied Coat3  Dry Paint+Panel Final
NQ1 23.03 0.512 20.93
NQ2 22.776 0.429 20.802
/ NQ3 22.497 0.311 20.581
% Panel ID Dry Paint Final Wet Paint Final, g
NQ1 0.930 1.290
NQ2 0.809 1.128
NQ3 0.660 0.864
Sum 2.399 3.282
Average 0.800 1.094
STDev 0.135 0.215
%RSD 16.91 19.65
Average+STDEV 1.309
Estimated PCB Paint needed for 7 Panels 9.163

Jar+Lid+Paint Start, g

Jar+Lid+Paint End, g

Paint Consumed, g

138.095

Estimated PCB Paint needed for 7 panels

133.364

4.731
11.039

10 Fage NO. —
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20110126-AMTS-ActivePaste
Double Batch of Activated AMTS Paste

Beaker # Chemical Amount
1 Calcium Stearate 40.02 g
2 PEG 20.04 g
3 Glycerol 1 40.03 g
4 Glycerol 2 40.02 g
5 Soldium Polyacrylate 40.03 g
6 Mg 4001 g
Ethanol 311.5 mL
Acetic Acid 3.5 mL
Limonene 31.5 mL

20110126-AMTS-InactivePaste
Half Batch of Deactivated AMTS Paste

Beaker # Chemical Amount
1 Calcium Stearate 10.01 g
2 PEG 501¢g
3 Glycerol (1) 1002 g
4 Glycerol (2) 10.04 g
5 Soldium Polyacrylate 10.02 g
Ethanol 78 mL
Acetic Acid 1 mL
Limonene 7.8 mL
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Individual Panel Information for NASA-04

‘ Book No.

P Track ID Panel ID Panel Number Panel, g | Panel+Paint, g | Paint, g | Panel+Paste, g | Paste, g*
S10043 Q-panel 1 328 19.646 20.248 0.602 N/A N/A
510044 Q-panel 2 329 19.625 20.282 0.657 N/A N/A
$10045 Q-panel 3A 3A 4.983 5.122 0.139 N/A N/A
510045 Q-panel 3B 3B 5.014 5.15 0.136 N/A N/A
$10045 Q-panel 3C 3C 5.042 5.212 0.170 N/A N/A
$10045 Q-panel 3D 3D 5.049 5.206 0.157 N/A N/A
510046 Q-panel 4 330 19.622 21.377 1.755 37.33 17.708
510047 Q-panel 5 331 19.648 20.219 0.571 36.986 17.338
$10048 Q-panel 6 332 19.566 20.187 0.621 38.958 19.392
$10049 Q-panel 7 333 19.547 20.107 0.56 30.738 11.191
S03231 Q-panel 8 334 19.553 20.006 0.453 30.757 11.204
S03232 Q-panel 9 90 20.13 20.745 0.615 34.193 14.063

*Paste weight is just an approximation because an additional label was added to the panel and the panel was

not weighed again
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e WASA-04  Ruul Test
—
Book No. TITLE _
Dmpas}f\N BRSNS EEETE _ ! ]
NASA-04 Samples
P Track ID Panel ID Description Paint Extract Lab Ip | D2t€Paste [ Time Paste | Paint Amt for
Removed Removed Extract, g
510043 Qpanit 0.7% PCB-paint %—Pa}nel (Field Blank 1 11004301 N/A N/A 0.206
ay
0.7% PCB-paint Q-Panel, duplicate of Q- %
510044 Q-panel 2 L1004401 N/A N/A
P Panel 1 (Field Blank 14 day) / / 0‘ (g
510045 Q-panel3a | 0-7% PCB-paint Q-Panel + AMTS active 11004501 1/28/2011 8:34 0.152
paste; Quadrant A for 1 day test
510045 Q-panel3g | O-7% PCB-paint Q-Panel + AMTS active 11004502 1/30/2011 9:55 0.122
paste; Quadrant B for 3 day test
51 ferse0:7% PCB-paint Q-Pa WIS aictiy W\MDM//\_/\\
- /’K paste; Quadrant C for 7 st I
m’_ L] y
0.7% PCB-paint Q-Panel + AMTS active s a5V
510045 Q-panel 3 L10045 2/10/2011 ’ (
; el paste; Quadrant D for 14 day test <] - ?‘ lﬁ') .39 4N
510046 Qpanel 4 | 0-7% PCB-paint Q-Panel + AMTS active 11004601 1/28/2011 8:17 0.202
paste, for 1 day test
510047 Q-panel 5 | 0+7% PCB-paint Q-Panel + AMTS active 11004701 1/30/2011 9:10 0.207
paste, for 3 day test
0.7% PCB-paint Q-Panel + AMTS active 8\
510048 Q-panel 6 L1004801 2/10/2011
R paste, for 14 day test - w 0*- [% \
$10049 Q-panel 7 0.7% PCB-paint Q-Panel + AMTS inactive 11004901 2/10/2011 ?Dg [9 Za( /_\
paste, for 14 day test -
Primer Only + AMTS active paste \
503231 Q-panel 8 10323101 1/28/2011 0.208
i (Method Blank 1 Day) Az
Primer Only + AMTS active paste 6 ﬂ
503232 - 19 10323201 2/10/2011 2
SepAnE (Method Blank 14 Day) . 0 “ﬂq
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Samples for extraction

Field Caulk S048 for Testing the NASA Method

MO0 (6

ZG No

tebok p 57

v
G

Vial (g)  [Vial + sample (g) [Sample (g)
S04808 | 19.08879 19.31649 0.228
S04809 | 19.08417 19.30971 0.226
S04810 | 19.14105 19.34356 0.203
Samples for testing
S04811 Approximate sample dimensions (cm)
S04812 L W H
S04813 3.5 2.0 0.7
S04814
S04815
[ S04816
=t S04817

i This was how the samples were cut from the long piece of field caulk

For extraction
For testing
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Data Paste | Time Paste | Date Paste | Time Paste| Caulk for |Extractior
TRACKID Sample ID Caulk, g | Paste, g Applied Applied | Removed | Removed |Extraction,g| LabID
S04808 NASA-Caulk-NP-FB1 N/A N/A N/A N/A N/A N/A 0.228 L0480801
S04809 NASA-Caulk-NP-FB2 N/A N/A N/A N/A N/A N/A 0.226 L0480901
S04810 NASA-Caulk-NP-FB3 N/A N/A N/A N/A N/A N/A 0.203 L0481001
S04811 NASA05-Caulk-AP-1Day A 8.642 1.125 | 2/7/2011 8:21 2/8/2011 9:05 0.205 L0481101
S04812 NASAO05-Caulk-AP-1Day B 8.114 1.063 2/7/2011 8:33 2/8/2011 9:20 0.155 L0481201
504813 NASA05-Caulk-AP-3Day A 9.399 0.969 | 2/7/2011 8:40 2/10/2011 @f o3 0.23¢ L0481301
S04814 NASA05-Caulk-AP-3Day B 8.791 0.997 | 2/7/2011 8:45 2/10/2011 G427 0-19¢ L0481401
S04815 | NASA05-Caulk-AP-14Day A | 7.774 1.142 | 2/7/12011 8:50 21282011 | 5.6 g4 L0481501
S04816 NASA05-Caulk-AP-14Day B 9.475 1.223 | 2/7/2011 8:54 2/24/2011 I NL L0481601
S04817 NASAO05-Caulk-IP-14Day 6.971 1.215 | 2/7/2011 9:03 212812011 | 7254 0.1¢1 L0481701
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Caulk v

3ug:x§|: D Extraction Description Caulk, g
Lab ID

504808 L0480802 |,  NASA-Caulk-NP-FB1

504809 L0480902 |3 NASA-Caulk-NP-FB2

504810 L0481002 |2  NASA-Caulk-NP-FB3

504811 10481102 |ip NASAO5-Caulk-AP-1Day A | 43442 4. 30D
= 504812 L0481202  }p NASAO05-Caulk-AP-1Day B .a_g,«@;ze,b 0.35UsT

504813 L0481302 |55 NASAOS-Caulk-AP-3Day A | grpesd— 0. 200/

504814 L0481402 () |35 NASAO5-Caulk-AP-3Day B |-9—3f}-62-0.23575]

504815 L0481502 5~ |IyNASA05-Caulk-AP-15Day A | (9. /9 (2.2 |

504816 L04816025 |MINASA05-Caulk-AP-15Day B [./f (0 |

504817 L0481702 | yANASAO5-Caulk-IP-15Day | (. 2 2§
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20110613-AMTS-ActivePaste
Single Batch of Activated AMTS Paste
Beaker # Chemical Amount Needed Actual Amount
1 Calcium Stearate| 20 |g 26"V g
2 PEG 10 g lg.00 g
3 Glycerol 1 20 g 20-0| g
4 Glycerol 2 20 g 1 9. 14 g
5 Soldium Polyacrylate 20 g -0 g
6 Mgl 20 g 10.09 g 4
Ethanol| 1T 34X [mL 133, 1S mL
Acetic Acid| |. 3% [mL L3X mL
Limonene[18.35  |mL .38 [mL
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Brow caulk S047 for comparison of extraction methods

Sample ID Vial (g) Vial+sample (g)| Sample (9) ==
S04726 19.55303 19.70483 0.152 = _l___
S04727 19.76828 19.90237 0.134 -
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515012 (1591201 NASA19-0 7% Prmer-NP-Onginal A A - NiA e — 239_““” e Flopoed :H_,‘HE..«_ Viallg)  ViarSample (g)
515913 11591301 NASA19-0.7% Pnmer-NP-Original B NIA NiA NIA NIA NIA 12315 19591
S15914 L1591401 NASA18-0 7% Primer-AP-7Day-A 97232011 a1s 873012011 941 158 44 ] 1e50s
515915 L1591501 NASA19-0 7% Primer-AP-7Day-B 872312011 g.15 3012011 950 168 58 it 1 Seaag
S15916 L1591601 NASA18-0 7% Primer-1P-70ay-A 912372011 9.30 91302011 w.na ._wm.mu ki 19.52002
515817 L1591701 NASA19-0.7% Primer-IP-7Day-B 9232011 930 8302011 w.am 168 30 oooan 1952408
515918 L1591801 NASA19820-Primer-MB 9262011 9.03 10372011 12.48 17175 “wwmwww %.wmwmm

Qc Samples

pTRACK ID Sample Type Description

Q11052603 Solvent Blank SolventBlank-20110923

Q11101102 Field Blank FieldBlank-20110930
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